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Method for producing a base material for screen printing, and 
base material of this type 

5 The invention relates to a method for producing a base material 
for screen printing, which comprises a screen, a resist layer 
comprising photosensitive material and a protective film. 

A base material for screen printing which comprises a screen, a 

10 resist layer comprising photosensitive material and a protective 
film, is known per se and available from Gallus Ferd. Riisch AG, 
under the trade name Screeny Siebdruckplatten . In the specialist 
field, the screen is also described as a network of dykes which 
delimit openings. The known screen comprises a woven metal mesh 

15 galvanized with nickel. The resist layer of photosensitive 

material is known in the art. When the base material is used for 
screen printing, first of all the protective film is removed 
from the base material. The resist layer is e3q>osed according to 
a defined pattern, developed and the resist layer is cured in 

20 accordance with said pattern. After the unexposed, uncured 

resist layer has been removed, the base material can function as 
a stencil during the screen printing. There are also known 
resist layers which react in the opposite way to exposure, i.e. 
which cure without exposure and do not cure if they are exposed. 

25 Therefore, the negative image of the pattern exposed is cured. 
The protective film has the function of protecting the resist 
layer during storage, transportation and when the base material 
is being rolled up and unrolled. In addition, the film provides 
the base material with an attractive appearance. The base 

30 material can, for example, be made into a cylindrical shape and 
used in this form for screen printing, in which case - after the 
protective film has been removed and after the resist layer has 
been exposed and developed - the ink is guided through the 
screen using a squeegee. The pattern which is printed in the 

35 process is determined by the resist layer which is present on 
and in the screen. 
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It has now been found that the extent to which the surface of 
the resist layer is flat on the side of the protective film 
leaves something to be desired: the surface of the resist layer 
is visible in the form of a more or less undulating surface, 
5 also referred to as a relief. When the base material is used for 
screen printing, this relief has proven to have an adverse 
effect on the results of printing, since the printed image is 
less sharp at locations where the relief is prominent. 

10 It is an object of the present invention to completely or at 

least partially resolve the above problems by means of a novel 
method for producing the base material, producing a base 
material with less relief. 

15 The invention furhter relates to a base material having less 
relief. 

According to a first aspect, to this end the invention of the 
type as described in the preamble, comprises the steps of: 

a) applying a first resist layer to one side of the protective 

film, 

b) drying the first resist layer, 

c) applying an additional resist layer to the first resist 
layer, and 

d) then applying a screen to the additional resist layer, the 
side of the additional resist layer to which the screen is 
applied being wet, and the resist layer comprising an additional 
resist layer and a first resist layer. 

The method according to the invention has the advantage that it 
produces a base material whereof the surface of the resist layer 
has an improved smoothness, i.e. a reduced relief, on the side 
of the film. The relief - also referred to as the roughness - of 
the surface of layers is expressed by a Rz value, which is 
35 measured in accordance with the DIN 4768 standard. The method 
according to the invention makes it possible to reduce the 
relief of the surface of the resist layer on the film side to 
such an extent that the Rz value is less than 15 micrometres. 
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preferably less than 5 micrometres, most preferably 1-2 
micrometres. According to the method of the invention, this 
reduction is achieved by the resist layer being built up in at 
least two steps, in such a manner that the screen is applied to 
5 a wet side of the additional resist layer that has previously 
been applied. 

The application of the resist layer to the protective film can 
be carried out in various ways which are known in the specialist 

10 field, for example using a patterned roller, a squeegee, doctor, 
stencil or screen, and also by the processes known as slot 
coating, slide coating and knife and roll coating (cf . *Liguid 
film coating" by S.F. Kistler and P.M. Schweizer, Chapmann & 
Hall, London, 1997) . The first and/or additional resist layers 

15 can be applied in various steps, i.e. the first and additional 
resist layers may be composed of different resist sublayers. It 
is preferable for the first resist layer to be applied in one 
step and then the additional resist layer to be applied in one 
step. The first resist layer is preferably dried at a 

20 temperature which is lower than the curing temperature of the 

resist layer. This means that the drying step b) does not, in a 
later stage of use of the base material, influence the exposure 
of the resist layer with a pattern corresponding to the image 
that is to be printed. A suitable drying temperature is selected 

25 as a function of the resist used, for example a temperature of 
lower than 100 °C, and preferably around BQ^C, for a water-based 
resist with a water content of 55%. As an alternative, the 
drying of the first resist layer can take place at a temperature 
which is equal to or higher than the curing temperature of the 

30 resist layer, provided that the drying is carried out for a very 
short period of time, so that curing of the first resist layer 
does not yet occur. The feature that the side of the additional 
resist layer to which the screen is applied is "wet", is to be 
understood as meaning that the resist has a viscous character, 

35 with the result that during the application of the screen to the 
additional resist layer, the resist can be deformed and/or can 
flow into the openings between the dykes of the screen. Besides, 
it should be noted that during step c) the additional resist 
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layer influences the dry character of the first resist layer, 
with the result that the first resist layer also becomes wet to 
a certain extent in the region where it adjoins the additional 
resist layer. 

5 

The screen reaches a certain depth in the resist layer depending 
on the viscosity of the resist layer and way in which the screen 
is applied to the resist layer. In this case, the screen can 
penetrate not only into the additional resist layer but also 

10 into the first resist layer. In general, the depth which the 
screen reaches in the resist layer is limited by the position 
where the resist in the resist layer is dry or where the 
viscosity of the resist in the resist layer has become too high. 
In this case, the thickness of the dried first resist layer can 

15 determine the depth reached by the screen in the resist layer as 
a whole. For the sake of completeness, it should be noted that 
the application of the screen to the resist layer according to 
the invention implies an adhesion between screen and resist 
layer. 

20 

There are various suitable types of screen for the base 
material, such as an optionally galvanized woven plastic fabric, 
a woven metal mesh, a galvanized knitted fabric or woven fabric 
of plastic threads or metal wires, and screens formed by 
25 electrof orming . It is preferable for the screen to have a mesh 
number of 70 to 500. The openings in the screen are, for 
example, round, orthogonal or hexagonal. 

For the sake of completeness, it should be noted that the resist 
30 layer as a whole is dried before the base material is stored or 
exposed for further use. 

In the method according to the invention, it is preferable for 
the screen to be applied without the additional resist layer 
35 being dried beforehand. This creates a rapid and simple method 
for carrying out the method according to the invention. 

As an alternative, the additional resist layer is dried 
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beforehand, for example for the purpose of storage, and is 
moistened at any subsequent time. 

Further preferably, in the method according to the invention a 
screen which is an electroformed screen is applied. An 
electrof ormed screen is formed by growing a metal skeleton by 
any galvanic method on a network of conductive tracks of a die. 
The conductive tracks, which delimit insulating regions, 
correspond to the dykes of the skeleton, which dykes delimit 
openings corresponding to the insulating regions. In general, 
after the die has been removed, the skeleton is grown further, 
in a secondary step, by the application of a metal layer in an 
electroplating bath. An electroformed screen itself has a 
surface - referred to in the description of figures below as a 
contact surface - which is highly planar, since in 
electrof orming technology the screen is grown uniformly onto a 
flat die, with the dykes having an even, i.e. uniform, 
thickness. A woven fabric, by contrast, inherently has a varying 
thickness on account of the warp and weft threads (i.e. where 
the threads overlap its thickness is double that of the threads, 
whereas elsewhere it is equal to that of the threads) , and 
consequently has a more uneven surface. Electroplated woven 
fabrics also have this uneven surface, albeit to a lesser 
extent. When a woven fabric of this type has been covered with a 
resist layer, the unevenness of the woven fabric may continue to 
make its presence felt in the surface of the resist layer, in 
such a manner that more of a relief is formed in the resist 
layer. In addition, the high degree of flatness of an 
electroformed screen leads to a uniform distance between the 
dykes of the screen and the surface of the resist layer on the 
side of the protective film. The associated advantages are 
discussed below in connection with the second aspect of the 
invention. 

In a preferred embodiment of the method according to the 

invention, the screen is pressed into the additional resist 
layer during step d) . As such, the adhesion between the screen 
and the additional resist layer is further improved, and/or 
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established in a shorter time. 

Further preferably, the screen is pressed in the additional 
resist layer under pressure from a roller which makes direct 
5 contact with the screen. The use of a roller has the advantage 
that long and wide sheets of base material can be produced 
continuously. Moreover, the pressure under which the roller 
presses the screen into the resist layer, can be controlled and 
regulated over the whole sheet of base material . Advantageously, 
10 opposite of the roller and at the other side of the assembly 
made up of of screen, resist layer and protective film, a 
counter-pressure roller is used. 

Alternatively, the assembly of protective film and resist layer 
15 together with a screen can be pulled by a pulling force over a 
roller, wherein the side of the protective film is in direct 
contact with the roller, so that the screen enters into the 
resist layer without the screen being in direct contact with a 
roller that exerts a pressure. 

20 

In the method according to the invention, it is particularly 
preferable to use a roller of which the pressure-exerting 
surface is provided with a coating material with an open-cell 
structure. A method of this type prevents the formation of what 

25 are known as dark spots in the base material. Dark spots are 
formed, for example, when a screen is pressed into a resist 
layer under pressure from a roller which blocks the openings in 
the screen during the pressing operation. In this case, the air 
enclosed in an opening that has been blocked, is compressed. As 

30 a result, a pressure difference is produced between an opening 
which has been blocked by the roller and other openings which 
have not been blocked, with the result that the quantity of 
resist which flows into the openings in the base material 
obtained is not uniform, which is visible in the base material 

35 itself. The screen looks darker at the locations where too much 
resist is present in the openings, hence the name dark spots. 
The open structure of the coating material prevents the 
undesirable build-up of pressure, which can give rise to the 
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formation of dark spots. Examples of suitable coating materials 
with an open structure are woven mesh, open rubber, foam or open 
cloth. 

5 A further preferred embodiment of the method according to the 
invention makes use of a roller which is in contact with the 
screen in the tangential direction over a length which is less 
than the diameter of the openings of the screen at the location 
of the contact surface of the screen. A method of this type 
10 further prevents the formation of the dark spots in the base 

material, since the dimensioning of the roller establishes that 
it is in fact no longer possible for an opening to be blocked 
while the screen is being pressed into the resist layer. 

15 In the method according to the invention, it is preferable to 

use a roller which is compressible. It is advantageous to use a 
roller which is only slightly compressible, i.e. slightly 
deformable, so that the roller can correct any minor unevenness 
in the contact surface of the screen. The roller advantageously 

20 comprises a rubber roller made from hard rubber, with a hardness 
of 70-90 Shore, preferably in combination with a 
counter-pressure roller with a higher hardness, for example made 
from metal . 

25 In a subsequent preferred embodiment of the method according to 
the invention, a first resist layer is applied with a thickness 
at least equal to that of the additional resist layer which is 
applied. For the sake of clarity, it should be noted that where 
the text refers to the thicknesses of the two resist layers, 

30 this is to be understood as meaning the thicknesses in the dry 
state. It has been found that the base material which is 
produced according to this method has a high degree of 
smoothness . 

35 In the method according to the invention, it is preferable to 
apply an additional resist layer with a thickness of from 2 to 
10 micrometres. This type of thickness has in practice proven 
sufficient to apply the screen to the resist layer. For 
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practical reasons, the thickness of the first resist layer is 
advantageously between 5 and 2 0 micrometres. 

Further preferably, in the method according to the invention, 
5 the additional resist layer which is applied comprises the same 
type of resist as the first resist layer which is applied. This 
has the advantage that one type of resist is sufficient to carry 
out the method, and that the first and additional resist layers 
have similar properties in terms of drying rate, viscosity, 
10 curing rate, etc. 

In a preferred embodiment of the method according to the 
invention, two intermediate steps are carried out between steps 

b) and c) , namely; 
15 i) covering the first resist layer with a separating sheet and 
rolling up the subassembly comprising protective film, 
first resist layer and separating sheet, and 
ii) then unrolling the rolled-up subassembly and removing the 
separating sheet . 

20 

For the sake of clarity, it should be noted that the separating 
sheet covers that side of the resist layer which is not provided 
with the protective film. The separating sheet prevents the 
resist layer from sticking when the protective film to which the 

25 dried first resist layer has been applied is being rolled up. If 
a separating sheet were not present, unrolling presents 
problems. The cover provided by the separating sheet offers the 
advantageous option of obtaining a rolled-up subassembly which 
can be unrolled without problems. This provides the possibility 

30 of applying a first resist layer at a certain location while the 
second resist layer can be applied at another location, 
preferably directly followed by the application of the screen. 
Examples of suitable separating sheets include label paper, 
silicone paper, bleached paper or covering paper. 

35 

A second aspect of the invention relates to a base material for 
screen printing, which comprises a protective film, a resist 
layer comprising photosensitive material, and a screen, the 
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surface of the resist layer, on the side on which protective 
film is present, being sufficiently smooth for the Rz value of 
the said surface to be lower than 15 micrometres . Base materials 
of this type lead to improved printing results during screen 
5 printing, as has already been explained above. 

In the base material according to the invention, it is 
preferable that the distance from the dykes of the screen to the 
surface of the resist layer on the side of the protective film 

10 is uniform. The abovementioned distance is to be understood as 
meaning the shortest distance between the dykes and the said 
surface of the resist layer, i.e. measured from the point of a 
dyke which point has penetrated deepest into the resist layer. 
The said distance being uniform means that the variation in the 

15 distance is slight, preferably less than ± 2 micrometres. Base 
materials of this type lead to improved printing results during 
screen printing. 

Further preferably, in the base material according to the 
20 invention the height of the resist layer is uniform between the 
dykes of the screen. In this context, the height is to be 
understood as meaning the distance between the point of a dyke 
which point has penetrated deepest into the resist layer and the 
surface of the resist layer between two dykes on the free side 
25 of the screen, i.e. the side remote from the protective film. In 
this context, the term uniform is to be understood as meaning 
that the variation in depth is slight, preferably less than 
± 5 micrometres. Base materials of this type lead to improved 
printing results during screen printing. 

30 

A third aspect of the invention relates to a base material for 
screen printing, which comprises a protective film, a resist 
layer comprising photosensitive material, and an electrof ormed 
screen. In this case, the base material preferably satisfies the 
35 conditions as imposed in accordance with the second aspect of 
the invention. As has been noted above, the surface of an 
electrof ormed screen has a high degree of flatness compared to 
other screen materials, which has a beneficial influence on the 
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smoothness of the resist layer on the side of the protective 
film. 

The protective film may be produced from various polymer 
5 materials, for example polyethylene, polypropylene, polyester, 
polyvinyl chloride, polyacrylate, PET, PEI, PBT, PC, etc. The 
thickness of the film is, for example, between 25 and 500 
micrometres . 

10 The resist which is used for the resist layer is advantageously 
a resist based on organic solvents or water. The dry matter 
content of the resist is preferably between 30 and 60%. The 
particle size of the resist is preferably less than 25 
micrometres, more preferably less than 10 micrometres. The 

15 viscosity of the resist is preferably between 1000 and 4 000 cP. 
The resist comprises constituents selected from the group 
consisting of UV acrylate resin, polyvinyl acetate, polyvinyl 
alcohol, alkyd, epoxy, melamine, bichromate, diazo compound and 
water-borne SBQ photopolymer . As has already been noted above, 

20 it is advantageous to use the same resist for the first resist 
layer and the additional resist layer. 

Furthermore, it is advantageous for the surface tension of the 
resist which is applied direct to the film to be less than or 
25 equal to the surface tension of the film, in order to achieve a 
favourable flow of the resist on the film during application of 
the first resist layer. For this purpose, as an alternative it 
is also possible to increase the surface tension of the film by 
a pre -treatment in a corona device. 

30 

The invention also relates, in a fourth aspect, to a method for 
producing a base material for screen printing which comprises a 
screen, a resist layer comprising photosensitive material and a 
protective film, the method comprising the steps of: 
35 a) applying the resist layer to one side of the protective film, 
b) then applying a screen to the resist layer, the side of the 
resist layer to which the screen is applied being wet. 
Such a method has the advantage that the resist layer is can be 
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applied in one time, while maintaining the advantages as set out 
above for the method according to the first aspect. 

Preferably, in the above method according to the fourth aspect, 
the resist layer is dried between steps a) and b) , and 
subsequently the side of the resist layer at which the screen is 
to be applied is wetted. A step of drying, has the advantage of 
producing a base material in a shorter time and insures a 
suff iently hard, or sufficiently viscous layer into which the 
screen cannot penetrate. 

Advantageously, in the method according to the fourth aspect, 
measures are applied, analogous to the method according to the 
first aspect, as set out in claims 3-12, of which measures the 
advantages are already described above. 

The invention will be explained below on the basis of the 
following example. 

Example 1 

At ambient temperature, a first resist layer is applied by knife 
and roll coating to a 100 micrometre thick polyester film. The 
polyester film has an Rz value of between 0.3 and 0.4 micrometre 
and a surface tension of between 40 and 42 mN/m. The resist has 
a surface tension of between 35 and 38 mN/m. The resist is a 
water-borne UV-curing emulsion with a dry matter content of 50% 
and a viscosity of 3000 cP. The resist comprises as dry matter 
UV acrylate resin, polyvinyl acetate, polyvinyl alcohol and 
diazo compound. The particle size of the resist is on average 
1.5 micrometre. 

The first resist layer is dried at 50 °C and has a thickness of 
10 micrometres after it has been dried. The dried subassembly 
made up of polyester film and first resist layer is rolled up, 
with the resist layer side covered with a separating sheet. 

In a subsequent stage, the rolled-up subassembly is unrolled and 
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an additional resist layer is applied to the first resist layer 
in a similar manner to that described above for the first resist 
layer. Immediately afterwards, a screen is applied in the 
still-wet resist layer using a roller, followed by drying at 
50°C. The roller is a rubber roll with a hardness of 90 Shore 
and exerts a pressure of 2 bar. The base material obtained is 
rolled up with a separating sheet. The thickness of the 
additional layer is determined afterwards on a dried part to 
which no screen has been applied, and is 6 micrometres. 

The invention will also be explained with reference to the 
appended drawing, in which: 

Fig. 1 diagrammatically depicts a cross section through the 
method according to the invention. 

Fig. 1 illustrates a rotatably mounted pressure-exerting roll 1 
made from hard rubber (with a hardness of 70-90 Shore) , a 
counter-pressure roll 3 made from metal (with a Shore hardness 
greater than that of pressure-exerting roll 1) , Starting from 
the right-hand side of the figure, an electroformed screen 5 is 
supplied from above, comprising a network of dykes 6 which 
delimit openings 7. At the same time, an assembly comprising a 
polyester film 10 and a resist layer 13 composed of a first 
resist layer 15 and an additional resist layer 17 is supplied 
from the right-hand side, beneath the screen 5. The screen 5 is 
pressed into the resist layer 13 between the pressure-exerting 
roll 1 and the counter-pressure roll 3. During this process, the 
screen 5 penetrates through the additional resist layer 17 and 
partially into the first resist layer 15. In this way, a base 
material 25 according to the invention is obtained on the 
left-hand side of rolls 1 and 3, this base material 25 having 
the following characteristics. The distance d from the screen to 
the surface of the resist layer 13 on the side of the protective 
film 10 is uniform. The distance d, to clarify, is represented 
as the distance between the surface 18 of the resist layer 13 on 
the side of the film 10, on the one hand, and the tangent plane 
19 of the dykes of the screen 5 on the side which projects into 
the resist layer 13, on the other hand. The height h of the 
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resist layer 13 is also uniform between the dykes 6. For 

clarity, the height h is represented as the distance between the 

tangent plane 19 of the dykes of the screen and the surface of 
the resist layer 13 between two dykes 6 on that side of the base 

5 material 25 where the screen 5 projects out of the resist 
layer 13 . 
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CLAIMS 

1. Method for producing a base material (25) for screen 

5 printing, which comprises a screen (5), a resist layer (13) 

comprising photosensitive material and a protective film 
(10), the method comprising the steps of: 
a) applying a first resist layer (15) to one side of the 
protective film (10) , 
10 b) drying the first resist layer (15) , 

c) applying an additional resist layer (17) to the first 
resist layer (15) , and 

d) then applying a screen (5) to the additional resist layer 
(17) , the side of the additional resist layer (17) to which 

15 the screen (5) is applied being wet, and in which the 

resist layer (13) comprises the additional resist layer 
(17) and the first resist layer (15) . 

2. Method according to claim 1, in which the screen (5) is 
20 applied without the additional resist layer (17) being 

dried beforehand. 

3 . Method according to one of the preceding claims , in which 
the screen (5) which is applied is an electroformed screen. 

25 

4. Method according to one of the preceding claims, in which 
the screen (5) is pressed into the additional resist layer 
(17) during step d) . 

30 5. Method according to claim 4, in which the screen (5) is 

pressed into the additional resist layer (17) during step 
d) , under pressure from a roller (1) which makes direct 
contact with the screen (5) . 



35 



6. 



Method according to claim 1, in which the pressure-exerting 
surface of the roller (1) is provided with a coating 
material with an open-cell structure. 
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Method according to one of the preceding claims 5 or 6, in 
which the roller (1) makes direct contact with the screen 
(5) in the tangential direction over a length which is less 
than the diameter of the openings of the screen (5) at the 
contact surface of the screen. 

Method according to one of the preceding claims 5-7, in 
which the roller (1) is compressible. 

Method according to one of the preceding claims, in which 
the first resist layer (15) which is applied has a 
thickness at least equal to that of the additional resist 
layer (17) which is applied. 

Method according to one of the preceding claims, in which 
the additional resist layer (17) which is applied is from 2 
to 10 micrometres thick. 

Method according to one of the preceding claims, in which 
the additional resist layer (17) which is applied comprises 
the same type of resist as the first resist layer (15) 
which is applied. 

Method according to one of the preceding claims, in which 
two intermediate steps are carried out between steps b) and 
c) , namely: 

i) covering the first resist layer (15) with a 
separating sheet and rolling up the subassembly 
comprising protective film (10), first resist layer (15) 
and separating sheet, and 

ii) then unrolling the rolled-up subassembly and 
removing the separating sheet. 

Base material (25) for screen printing, which comprises a 
screen (5), a resist layer (13) comprising photosensitive 
material and a protective film (10) , the screen (5) 
comprising a network of dykes which delimit openings, 
characterized in that the surface of the resist layer (13), 
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on the side on which protective film (10) is present, is 
sufficiently smooth for the Rz value of the said surface to 
be lower than 15 micrometres . 

Base material (25) for screen printing according to 
claim 13, characterized in that the distance (d) from the 
dykes (6) of the screen (5) to the surface of the resist 
layer (13) on the side of the protective film (10) is 
uniform. 

Base material (25) for screen printing according to claim 
13 or 14, characterized in that the height (h) of the 
resist layer (13) is uniform between the dykes (6) of the 
screen (5) . 

Base material (25) for screen printing, which comprises an 
electroformed screen (5) , a resist layer (13) of 
photosensitive material and a protective film (10) , in 
particular according to claim 13, 14 or 15. 

Method for producing a base material (25) for screen 
printing which comprises a screen (5) , a resist layer (13) 
comprising photosensitive material and a protective film 
(10), the method comprising the steps of: 

a) applying the resist layer (13) to one side of the 
protective film (10) , 

b) then applying a screen (5) to the resist layer 
(13) , the side of the resist layer (13) to which the screen 
(5) is applied being wet. 

Method according to claim 17, wherein the resist layer (13) 
is dried between steps a) and b) , and subsequently the side 
of the resist layer (13) at which the screen (5) is to be 
applied is wetted. 
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ABSTRACT 

Method for producing a base material (25) for screen printing, 
which comprises a protective film (10) , a screen (5) and an 
intermediate resist layer (13) comprising photosensitive 
material, the method comprising the steps of applying a first 
resist layer (15) to one side of the protective film (10) , 
drying the first resist layer (15) , applying an additional 
resist layer (17) to the first resist layer (15) , and then 
applying a screen (5) to the additional resist layer (17) , with 
that side of the additional resist layer (17) to which the 
screen (5) is applied being wet. The invention also describes a 
base material (25) for screen printing, which comprises a 
protective film (10) , an electrof ormed screen (5) and an 
intermediate resist layer (13) comprising photosensitive 
material . 
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